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2
$\rho$, $u$ , $p$ , $\sigma_{ij}$ , $E$ ,
$\epsilon$ , $\kappa$ , $R$
$\mathcal{L}$ , $\mathcal{U}$
$x’= \frac{x}{\mathcal{L}}, t’=\frac{t}{\mathcal{L}/\mathcal{U}}, u’=\frac{u}{\mathcal{U}}, \rho’=\frac{\rho}{\rho_{0}}, p’=\frac{p}{\rho_{0}\mathcal{U}^{2}}$ (1)
[2].
$\frac{\partial\rho}{\partial t}+\frac{\partial\rho u_{i}}{\partial x_{i}}=0$ , (2)
$\rho(\frac{\partial u_{i}}{\partial t}+\frac{\partial u_{j}u_{i}}{\partial x_{j}})=-\frac{1}{\gamma M^{2}}\frac{\partial p}{\partial x_{i}}+\frac{1\partial\sigma_{ij}}{Re\partial x_{j}}$ , (3)
$\frac{\partial E}{\partial t}+\frac{\partial(E+p/\gamma M^{2})u_{i}}{\partial x_{i}}=\frac{1}{\alpha}\frac{\partial}{\partial x_{i}}(k\frac{\partial T}{\partial x_{i}})+\frac{1}{Re}\frac{\partial\sigma_{ij}u_{j}}{\partial x_{i}}$ , (4)
$p=\rho T$, (5)
$E= \frac{p}{(\gamma-1)\gamma M^{2}}+\frac{1}{2}\rho(u_{j}u_{j})$ (6)
Re( ), Pr( ), $M$( ), $\alpha$
$Re= \frac{\rho_{0}\mathcal{L}\mathcal{U}}{\mu},$
$Pr= \frac{\mu}{\rho_{0}\kappa},$
$M= \frac{\mathcal{U}^{2}}{c^{2}},$ $\alpha=PrRe(\gamma-1)M^{2}$ (7)
$E(k)=16 \sqrt{\frac{2}{\pi}}u_{0}^{2}k_{0}^{-5}k^{4}exp(-2(\frac{k}{k_{0}})^{2}), k_{0}=6, u_{0}=1$ (S)
$\frac{3}{2}u_{0}^{2}=\int_{0}^{\infty}E(k)dk$ (9)
$u(k, 0)$ FFT $\rho$
1 $p,$ $\epsilon$
$\frac{\partial^{2}p}{\partial x_{i^{2}}}=-\gamma M^{2}(\rho\frac{\partial u_{i}}{\partial x_{j}}\frac{\partial u_{j}}{\partial x_{i}}-\frac{1}{Re}\frac{\partial^{2}\sigma_{ij}}{\partial x_{j}\partial x_{i}})$ (10)
25
$SOR$ (6) $\epsilon$




$\beta f_{1-2}’+\alpha f_{1-1}’+f_{i}’+\alpha f_{i+1}’+\beta f_{1+2}’$
$=c \frac{f_{1+3}-f_{i-3}}{6h}+b\frac{f_{i+2}-f_{i-2}}{4h}+a\frac{f_{i+1}-f_{i-1}}{2h}$ , (11)

















$L_{N-1 ,A_{N}}$ $C_{N-1}A_{1}]\{\begin{array}{l}X_{1}X_{2}|X_{j}|X_{N-1}X_{N}\end{array}\}=[D_{N-1 ,D_{N}}D_{j}D_{2}D_{1}\ovalbox{\tt\small REJECT}$ , (15)
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$6$ $<divu^{2}>$ 7 $divu$
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